ffi w 

^ H: 2002 09 30 

* W 02 1 34869.3 C*j> Myyv j 

* if A: ^itfclkA^ 




2003 ^ 4 M 17 H 



« « » * ^ 



c i ) i ^##:S:M£l£ RS; 

(2) £ RS jfi^^W I 'Hi * Si , W jtfttTJlf homing endonuclease 

(3) ^i^K^^a#^wwis*wsTa*H; 

(4) HWftttf:^WXiM^7C#. 

CD ^ i rs, t^m^mftfo rs tai^ta^^ 

RS S^^affl: 

(2) Ml SI fD53 1 'HaLS S2, nJW^rtt^gl homing 
endonuclease Ji!c&|E$iJtt rt^g|&£, 

(3) AW-^5£lt^MCS; 

(4) f^iti* I «t>#J RS. SK S2, ^ MCS RS-S2-MCS-S1 S^tB 

(5) m$m* II 4"fl*J RS, SK S2, #1 MCS RS-S1-MCS-S2 63*8 

(6) ^wi^ra^sEtt^wttit^TaftH- 

«&fM* i *n$^§H* ii mm^mmmmmwrnm, mm^mmu^m 



c i ) *e i amesr dna iteiiwaj»^ ( iBfltaw^js 
ii w^^Bna^ mcs: i ^mm^um^m 1 ^mm±ws@^ 

mw&m4tmtiL+ 2 ^ si ^zmm^mw^mn^, m T4 dna & 
mmmmmm^mmik^mmm 1 mz&K&m&sfft. *n si * 

mnmm&nimm&4mtiL+ 2 -t- si & * 

(3) 2 n wifamwsia 1 mm^wm 

^mim^m^mmmmm%m^mm±, it 2 wmmwm% 
mm®.* rs ^mm^, mm^mmm^^mkMrnn^^^ 

mum S2 MtiwMwm^mm* 2 ^ S2 ik&zimm&mwitmft 

2 t S2 ^^^|Bl^#t^ # ^^^^^^^^^^^;^ 

w&Mm^mm i siss 2 M^g^ 

*W»(3), BPS^ (2) *^^»SH»^^Stt#. 
(3) WWiS|A ffit#i *a3te*JW*BW*H*lMtt 



mmftT®mm%mm\m$imw p yltac747, m%mw i * 

pYLVS, &£ft#II;fcpYLSV. 

# PYLTAC747 ^-W^lJ^+^^J 1 ft DNA /WJ, pYLVS JIW/WJ 

HW^iJ 2 fft DNA jm &£fS#pYLSV ^mm^ftn 3 SO DNA #?IJ, 
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vt m * 



ffl^ft£*J*BJIWAd>». itmi-3^SS 0 j£*P*ACI«lfi$#4M£ 

sis. ias3KWS*wPB*j, ^*a*#tt*w^*Eg»tti^fliffl*. 

Wif (Chen e£ a/., 1998; Ye si, 2000) . 

(2) mg^mmtt®., tmmi-^^mm, fr%mftm&&#±, 

m^-%:Wmf%m$ik(Lapierre et al, 1999); SEft&'?*i&##8iJ 

mw^^w^Wk^cit^^mmm^-^OAa and 

Hiatt, 1995) o 

±Mft£&ik (Van Engelen et ah 1994; Daniell et al 2001). 
to#Aftja#iimfB£, W**P«W#A. (2) 

fomT^o u& o) «*ffl«i36rj5fe. mm^T^m^-mp.m 



mmmmmmm-. cs> i»»«ttfflM^»jK*«» #to pUC 

5R*MB«Al*fi# (BIBACX »BI$fftAXIfefe# (TAG) 

* (Sternberg el a7. , 1990;Shi 2U ya ^ a,. , J992; Hamilton, 1997- 

L1 " etaJ " 1999) -fe&T±mm, &*m#R%*m-*mm&. 

WDNAfrg. 

dna »?ifiiBrimt#j6tt M » ftffl - FS j feM3ERi ^ DNA m 

fi. DNA 2 + DNA ttjftttffflHW^^B^jgtag. 

ae»7*#a4I Sa „ «#fiai* tt4 D Cre/LoxP. RL P/FRT R/R 
attB/attP, Gin/Cix «WK 2 -M#«ttfi^i n? £ 1WtMftWttftffl 

TS4SS ' M^^«HWS^ tt »(Sternberg et a l, 1981- 
Nash, 1981; Mcleod «/, 1986; Merker ef al, 1993). Mjn> Cre 

«W«»ai» 1 + LoxP t^Mfe* ( 4 34 ««, w 2 + 

****** 1 

2 ^(BIAMMIK, LoxPe^.^fij^tSfflsPit^S^, im 

waaa-tt^atH^tt^tt, ^ m DNA 



z+mmm dna xmm&-m 0 \mmm 2 ftmwL^mmmm-s , 

mitt, Mm^mm^mi^immmmmmmm^w-n 
mttxtmwm& 2 ^w&jtmm: en mmmm-nm^m^ 

mmxmFm&jmjim*, m^m dna mmmmmmm^ 

homing endonuclease J* 
meganuclease, *n 1-5^1, I-^I, 1-^ PI-^el(VDE), 
*JPI-/>szrf 0 Homing endonuclease ftiR#J^#J&.5W&T#£ s (1) in 

»J#*l&fc, ini-&rfiR*J18«Sxtfl«,^ f pi-sceimizsumm 

mtL&, mmmmm dna ^s^a^iiiii^^^^-^-^^^j 

<I-&d=4"\ Pl-5ceI=4-) ; (2) iR^^ij^^^^, 
3 2 ^l^^^a^^^fnJ^itM homing endonuclease 



^mmmmvjim^wm 2 -tmm&zim dna m 

*m&#UM:Z-Mi%\m homing endonucleas ffi±3£#£, 

(l.) mi ^^am^^ RS; 

(2) £ RS 1 SI, "IW^rttTJSI homing 
endonuclease &£Mmmfttym®.&, &c]'U&T^m'W^mm&; 

(3) JIW 1 1^(^T^icf*^WWii»iB^S,^W^fl^mT 

(4) ft#^«$iJ^^it#S^^gL$iJ^, WteJBte^Wf Pi 

flr&w 2 ^^«f*BP^«# 1 wmzmw II 

CD 3 <t-'##m&#,«s rs, *&^stt{*«iRsffliigaRffe«^tt 



%mwm rs 'M^Rms.; 

(2) 1 SI ft £3 1 S2, Pll^^rttOBS homing 
endonuclease &&&m.U&toti}WttiL&> 

(3) & 2 ^{Mtm,^, RS, SU S2, !JJl&££HHiL6 MCS 

RS— S2— MCS— SI 
II: RS— SI— MCS— S2 

(4) fl*£ft# I *H#£tt# II l 

#ri£^#:^Mte£ RS PjlM^fa^pg^ LoxP. FRT> R, a^B> attP, 
!$L Gixo 

ffxl&tf} homing endonuclease ^L^of^i^iMS^.^ I-Scel^ l-Ceul^ 
l-Ppol, J- Tlil, Pl-Scel (VDE) s PI-PspI. 

ffimttmm^&m&&£M&&nW&=f- attB, attP, #tfr <3^B. 
Watt?. ^tfrLoxP. #ffpFRT, ^tfp R, SR^flfrGix. 

A *jg££Sft.ifr£*> pYLTAC747 ; B &&£fM* I.lfa£ytj pYLVS; 
CM£*£I£#IL fSjr£*jpYLSV. LoxPftflf&fflRS, ^ Cre E^IS^# 

^jjfl&i^ SI, ft homing endonuclease faWfc 
l-Scel ^mmmmU^x ?l-Scel &#T*M S2, J&^-ft homing 
endonuclease PI-5ceI ftiR»J«*|&£.i MCS W 

»]H£ ; Kan 2j#L-K2tf«*t*ia*H; Cm ^^«*^iaSS: RB, LB 
9rWk^^ DNA EBP T-DNA EMfcftJMfiiZEiaifs PI plasmid replicon 
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mm%mm-. ori % pvcmnmm%i&* 

#mmtm, m 2 z-%mm 2 miPtwMmmm.m.mz* *br^H! 2 

^m^ti^c S^tB&T PYLTAC747 #J RB ^ LB UJWttj 

; 

5 ' -TAGGGATAACAGGGTAAT-3 
3 ' -ATCCCy ATTGTCCCATTA-5 

5 ' -TAGGGATAAnnn • • • nnn t tatCCCTA-3 
3' -ATCCCtattnnn— nnnAATACGGAT-5 

S?5t c t > WWS»(n)-JSS:8>MR8>Msl±, tiRl^fMll. 

ii^^IW I-Sc<?I s£PI-SceI iR»J^J. ^^MMW (S5 
* D HI 6 ) , S #if T M'M F*J gJSI AfotI : 

5' -gcggccgcttat-3' 
3-tattcgccggcg-5 

5 ' -atctatgtcgggtgc!ggagaaagaggtaatgaaatggca-3 

3 ' -TAGATACAGC^CACGCCTCTTTCTCCATTACTTTACCGT-5 

5' -ATCTATGTCGGGTGCnnn--nnngcacOCGACATAGAT-3 
3 ' -TAGATACAGCCcacgnnn-nnnCGTGGGCTGTATCTA-5 



5' -gcggccgcgcac-3' 
3-cagccgccggcg-5' 

S3 ^t93t»5t«#pYLTAC747 W^*BB. 

?I1^P1^): 5' -CTCATGTCTAGATTGTCGTTTCCCGCCTTCAGT-3, **T£$5 

3l$f P2 ^7: 5' -ACC GGATCCT GTTTACACCACAA TA TA TCCTGCCACG71 AA 
AGACTTCAT-3, f*T^I^MS«F*! W ^1 £4#§tf#;i 
T-DNA^Eii^- LB. 

MCS-LoxP-I-Scel tigtilf'tm^iftfrm 1)3?: 

5'- GGATCCAAGCTTGTCGACGGCCGGCCGCGGCCGC 4 TAACTTCGTA TAGCATACA TTA TAC 
GAAGTTA 7GGGCCG Cj TTACCCTGTTA 7DXf/j GGCCCCAATTAGGCCTACCCACTAG-3 ' 
t*T^£B#;ftd3 #a/rftt, Hindlll, Fsel. in Notl m.l£&}&3lfeGL 

S 4 ft^HtW^i^ pYLVS in pYLSV 6^^tSo 
PCAMBIA1200 IP pBluescript SK: IMi Ori : Itlfife 
«£; Cm: |«fmf£^@; Amp: ^filgLttSi. LacZ: ¥?L$t 

^ns® 

3 I $J P3 ^ : 5 ' -CTTCAATATTACGCAGCA-3 

^lt/P4^j: 5' -GAGCAATATTGTGCTTAG-3 

^ltJP5^j: 5' -GTTCTCGCGGTATCATTG -3 

^I^P6^ : 5' -CCATTCGCCATTCAGGCTG -3 

I pYLVS LoxP— PI-S«?I— -MCS— I-Scel EfnJ^lJ 

5 '-GCGCGCTC/7 TAACTTCGTA TAGCA TACATTA TACGAAGTTA 7CAGATCTTTTTG G CTAC 



CTTAAG TGCCATTTCATTACCTCTTTCTCCGCACCCGACATAGATGTTAA GAGAGTCATAT 
CGATGCATGCGGCCGCTAGCTCGAGCTCTAGAATTCTGCAGGTACCGCGGATCCATGGGCC 
CGGGACT AGTCGACATGT ACAAGCTTG TAGGGA TAACACGGTAA 7 CCCTAAGATCTCAGCG 
CGC-3 

f£i&ft4$ II Mfi pYLSV ^ #J LoxP— I-Scel— MCS— PI-5ceI E ft if 

5 '-GCGCGCTC/J TAACTTCGTA TAGCA TACATTA TACGAAGTTA 7CAGATCTTAGGG i4 TTAC 
OTg77^7gg: 7XAAGCTTGTACATGTCGACTAGTCCCGGGCCCATGGATCCGCGGTACC 
TGCAGAATTCTAGAGCTCGAGCTAGCGGCCGCATGCATCGATATGACTCTC TTAACATCTA 
TGTCGGGTGCGGAGAAAGAGGTAATGAAATGGCA CTTAAGGTAGCCA AAAAGATCTCAGCG 
CGC-3 

m^®W¥'?mUfr% LoxP f*T^#*? PI-5fcrf 

ttrt^si Not\ mtx-m** mT&^mmm&m^Rwmmw dna 

it^^ffBo ^7-10;*it&<J5.2kb^> Ib 9-10 iftittfj 1.2kb 

w&m io ^iia^j 3.okb 2 -tsejtawftjn c#jm 6>, 

M ^it/Ti A DNA///wdIII fr^fi&fli. 

a 6 ^^«K^pYLTAC747-10Gfl«J*@#^tfc|^ife@B. 
W&Tt£»# pYLTAC747 DNA j»J 

ai^«i»:^.N*^a^ s mm^kv ^mmmm^mm Noti 

Xa21 AfotI ft ,6.M>*I ft£;t|B]#j£fc^ DNA 

rmm<m (kt>>. 

ffl 7 pYLTAC747-10G *Mfc*18tt#^&$t&*!lffl. 

(v^Kil l), pYLTAC747-10G (tl2X 



tmmttim c^iM 3-12) mmmmm Hmdiu mn. 

wmnzmmm*.* i p ylvs ^o^g* ii p ylsv *^^&* 0 & 
(2) inffl 2 2.-0™, jeswss i ffmmm i m% p ylvs-sh i 

»«5£«f**« PYLTAC747 *K«£M* Cre att*SHtt*Kff*« 
ft. te^KfflWfttt Cre pYLVS-fiH 1 «fi pY LTAC747 

* pylvs »*** aw ». i & .mmiB^^im 

^StS»ea(5W f8S3t s DNA T4 «=« 

tt^mm^mammnm pYL vs 

*:^«r pylvs #*^r#k sh , « pYLTAC747 



titiffimZ, tft£3jpYLTAC747-gg 1, JjgSfc pYLTAC747 I Seel 

pYLTAC747-S® 1 ^Bfe^T pYLVS ft PI -See I &«±>&ft, 
(3) M 2 2.-0?^, SliiWSH 2 W^Sit II Jit® pYLSV-SH 
2 ^PiScWSa 1 W$r&g«#J5ltt pYLTAC747-^® 1 ifcgl&W Cre 

ttStf^AW Cre MRSHW^JBfFM, ftJte/JUfc't'Kl 2 ^ LoxP 
^•^^^^^rllfi. fepJW ffi^fifkW Cre Mi&mizmmL pYLSV-g@ 2 *P 
$3&pYLTAC747-gE 1 £ T3$1£rt&I&fctM3g£. *?&{fcllJ*JMr Cre 

3Ko ^i^.^i^W 2 -Hg^foffi Pi-5cei Jlfc^BS pi -serf 

& 2 ^^^fgw^«# pylsv m-mfrmm* piscei 
tt^&^mtftM&^m&jk v m^mtitE dna T4 ^ssf^^r^ 

^^m^^i»S^tH^tfL^«^^^Pi, ifc^BWRfcT PYLSV # 
^^-Fi.«SHI 2 ti2^jj P YLTAC747 fldlrM pYLTAC747-^@ 1-H 2 0 
m& PYLTAC747-S0 1 +^ Pl-Scrf {S^E^S®* pYLSV 
(ft I See I £L*3fXf^ M^S2 £ -#T75 0 



(3) ^^^«iSEl^ia^^*, S5iJ5i5J*Jfr^riWSHBJtDNA 
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I£^fc#: RS-S1 
i&t&mWh RS-S2-MCS-S1 
m^Wlh RS-S3-MCS-S2 
m^Wllh RS-S1-MCS-S3 

RS £##SSft/£ s si. S2, S3 BT^rt^K^, tjfc&to* 

homing endonucleaseft*., iHnJW^^PTi^^a^^c 

in, n, m, o 

%mm. &z>-m&* ^awMit^^ ^^m^^^o win. #£hji 

/jfi&fitUggftl* PYLTAC747 ^W*^^#M>R7n^itic^^fi«J7C# 

$n t-dna [xfl^j^ii^ rb ^n^ii^ lb, Mmm^m^mmmi^mmM 
iatesnu u&mmmmm^* @tt p yltac747 mw^mrm 

* & w a w m m f p it * : 

(i) dna tt&8U3ff1!fto&#&£ 



mffi^ffM: ^M^TMM*DH10B,NS3529,f^^M» EHA105, 
ffiM&W pBluescript SK+ N pUCIS, pYLTAC7, pCAMBIA1200c 

X^^nftf^iJ: H$iJttF*3#IS!> homing endonuclease, /Jn^ 
fl»M^H CCIAP)> T4 DNAii^ii, TaqDNA Wi~[M^ Klenow DNA W. 
■$mm g NEB &?f|*q TaKaRa £WJ , gftftl^lftlD&^tttf 
Et3 Sangon £tJ&/fcl v ^ X-gal, IPTG, X-glue g Sigma &tj , 

&m.&mmmm$in dna jm tKmmmmm hpt, ^ing mar, 

^uss rac22. Affim&jiTffim&m rchio. 7Kfs#L&c+tt#is@ 
xa2i> mt^mmm Bar. e^'^n^sisEGuso i^-snii^'j^ 

fc^M^it^ pBluescript SK+^ pUCl8 4». 

*$JteWi?fffifl«lSHXgS*»f^tt*-jftS Sambrook T m&tt 
]£$k?&%k¥-ffli (Sambrook T, TanaKa K, Monma T. Molecular Cloning: 
A Laboratory Manual. Cold Spring Harbor Laboratory Press, New 
York, 1989) + fc«W2fj*iafi : . &&ffimj*&temVtW : $tfyVkftft& 

tam 3 ffi^,MffiBimtt>AX%k&Wmfo PYLTAC7 ftjjf ?iJ(Liu et al. , 
1999) ^al feflHI &&6^ltl PI fn P2 (JALS 3 

ffi pcr TmrittH i5690b P m x^i m ^whi eiu^i* 

M'I^/MjM DNA tfgfc MCS-LoxP-I-5ceI ( /WJ^lftJ^J 1) 
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tarn a m^. *««»*t«:tt*Hw^j^5i«P3»P4 (jum 

^mm), PCAMBIA1200 (CAMBIA^) W PCR r*tfj 826bp W 

MJfttttSBQn. **MttpBluescriptSK (ClonTech^) ft^j 
P5 W P6, M«5 pBluescript SK ^ PGR r** 1660bp «I Ori 
MCS-LacZtfg. ^2^i£«^ ^Wl DH10B, £ 

*** PYLVS - *« PYLVS » LmP * Pl-Scel Zm&& I-Scel LaeZ 

zmm i ^Pg*jttrt ttst *tii fijS . m Bgm m pYLVS 2 
uxP-i-5c rf -Mcs- PI - &eI ixmt+mm> mm, ****** 

-T#*»*H«*3E*a8E« # . ***«iri6#tt«W**H HPT » 

»SEJ£(ta PYLTAC747 *fl ft*. ^ffjg^ 

PYLTAC747HPT Jpffl 5 2 0f*. 

(2) « mar a .2kb) xiuam*m# i mn p ylvs, f£ 

pYLVS-MAR. ft pYLVS-MAR ft pYLTAC747-HPT Cre MR 

«htow v ns.3529 sssam. tt 2 msas******^ 

SWEMff « DH10B. ffl I - 5crf m pYLVS #«. £ T4 DNA i£« 
«»*«#»A.l*«SW«(tt S 1 + ^ ^ 

«MFtt«tt. «ft«|DHiOB, JtW^jws^W^^^jj 
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********* PYLTAC747HPT-MAR, in® 5 3 JJfiS. 

(3) * GNA SH (5.2kb) KftlftaiftJMfttt II «» pYLSV, ^ 
PVLSV-CNA. «PVLSV-GNA»pYLTAC747-MA R -HPT*** teSjNS 3529. Q 

ft PYLSV**. ffi T4 DNA ««ffifi^ #f p» m ^ y (rtgw 

"Hf ft^I . ffi" 34f -SlJ>4s 4=T JLi . 1 -i- _ . 

tt-^KSAJBSffffAtt PYLTAC747HPT— MAR— GNA 
4P0R 5 »acia 4 WS. 

(4) « Pinir O.Okb) pYLVS, pYLVS-Pinll. * 

PYLVS-Pi„u #PVLTAC747HPT-MAR-GNA*$» ttHN S3529. m-fi X9 * 
»«***fttt#»*»**. H«ftH*Bff«DHlOB. « 1-5^1* 

J**** 64 ***- 

«fa PYLTAC747HPT— MAR— GNA— Pin[I, M 5 W^g,** 5 ^ 
(5) ***Saa=M-+*« - t* w 2 ^ s RAC22/RCH10 SH 

i Mkb) " H ^ SV - PYLSV- RAC22/RCH10 e ft 

PUSV-RAC22/RCH10 ft PYLTAC747HPT — MAR — GNA — Pinll 
NS3529. fB-MP«K»*S*» M «^ W «, STODH10B . „ 
PlScel J T,/ ^ - ^ s 



**fe*#*Att PYLTAC747HPT-MAR-GNA-PinII-R A C22/RCH10 4n 

w 5 wait e ■ w 

(6) #Xa2K9. WMW^^j^.^ 

W PVLTAC747HPT- M A R -GNA-Pi„„- RAC22/RCH10 ^ ftf|J ^ ffl 



1-1 



^■mmmmmmmmnm^mmtL, nmm-xnmm dhiob. m 
i -scei mm pylvs -wm, m T4 dna &mmm^mwnm*k s 3£ga&j$ 
Akmt^i^m dhiob, ^JTJ^^aj^jft^^s^s^ajftjRftfjjKit, 

W % §T M *ft PYLTAC747HPT - MAR - GNA - Pi nil - RAC22/RCH 1 0 - Xa21 , 

(7) If Bar S@ (1. 8kb) pYLSV, pYLSV-Bar, ^ 
pYLSV-Bar *H pYLTAC747HPT~MAR— GNA— Pinll— RAC22/RCH10 — Xa21 # 

ns3529„ ^■^up«jR^»c«.js«tfLifi»fi^'W^*4. m&itm 

DHIOB* ffl PI -Seel pYLSV ^ T4 DNA 7&&m#M&&ftft& 

ikv&mf&mmm* mm dhiob, ^^^aJSjRw*^^^^ 

S — 2£ -31 5t j§ $t ff • ffi if JSt #4 PYLTAC747HPT - MAR - GNA - P i nil - 
RAC22/RCH10-Xa2l-Bar, $0® 5 #J&it 8 Jjfp^- 

(8) >&±i£^J»(2)fi<J pYLVS-MARfR pYLTAC747HPT— MAR— GNA— Pinll 
-RAC22/RCH10~Xa21-Bar NS3529 C m^J&n%fafBM%W$L 

«T4 mAmmmfcm^mmm&sm&f&wmmo mtm dhiob, 

PYLTAC747HPT - MAR - GNA - Pinll - RAC22/RCH1 0 - Xa2 1 - Bar - MAR, £fl 

( 9 ) m LB/GUS/RB Ff ?ij ( 3. Okb ) 1^1 #J pYLSV , £ 
pYLSV-LB/GUS/RBo # LB/GUS/RB fP pYLTAC747HPT— MAR— GNA— Pinll — 
RAC22/RCH10-Xa21-Bar-MAR NS3529c m^MmM^M9M 

zmi&&&^t\m*Z, IS^ttJiJ DHIOB. fflPI-5ceIiU|^ P YLSV#*i5, ft 

T4 dna ^mw^^mmmik v ^^^*i e ^h^j dhiob, 5t 
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£ as * a; *t * s w # & . &-#m%j&%®mmmm 

PYLTAC747HPT - MAR - GNA - Pinll - RAC22/RCH10 - Xa21 - Bar - MAR - 
LB/GUS/RB, 1®m 5 &]»m 10 ffiTji, 

mm^mmmm^^ io wmmmmm dna mn, 

% PYLTAC747-10G (ffi 6). ***^«^**«^W^nrW»ifeffi 

dna p?jm%tm— 

ffiM® PVLTAC747-10G #A*ff jg EHA105, #W P YLTAC747-10G 
W * M EHA105 (pYLTAC747-10G) , JS*fctt*ffiEfctt ^ *R . 
PYLTAC747-10G HPT ft^JjEfflttttg^ Bar, 

14 ^ 4 

^±f# D ^EHA105(pYLTAC747-10G)^YM^|g^#^28°C^# 1 ^, ifc 

lOOMmol/L W2,RT«9l& 40ml MB 28X 
OD„ 0 = 05-1.0. tt*ffifcfc£&«Att* 20 #f*, 
MB 25-C mH»*#Ttt* 3 *.f«*ttfi*S*W 50mg/L 

^*«^ifc«4*ii^sHffl dna, mmmpwm m^m mmm 
mmej***. umimmm-vtm®® dna rmtrntm southern 

Epai4H^$, £^«3M#^e#A3J*ffi£Hia+ m 7). ^ 
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(a) ^^^M: DNA 

(b) ^m-. us «s 

(c) J^lJ: 

ggatccaagc ttgtcgacgg ccggccgcgg ccgcataact tcgtatagca tacattatac 60 
gaagttatgg gccgcattac cctgttatcc ctaggcccca attaggccta cccactag 118 



2 

(a) ^T^M: DNA 
(d) -&Jf: 245 fl« 

(c) ##|« 

gcgcgctcat aacttcgtat agcatacatt atacgaagtt atcagatctt tttggctacc 60 

ttaagtgcca tttcattacc tctttctccg cacccgacat agatgttaag agagtcatat 120 

cgatgcatgc ggccgctagc tcgagctcta gaattctgca ggtaccgcgg atccatgggc 180 

ccgggactag tcgacatgta caagcttgta gggataacag ggtaatccct aagatctcag 240 

cgcgc 245 

(a) DNA 

(b) ns urn 

(C) JWJ: 

gcgcgctcat aacttcgtat agcatacatt atacgaagtt atcagatctt agggattacc 60 

ctgttatccc tacaagcttg tacatgtcga ctagtcccgg gcccatggat ccgcggtacc 120 

tgcagaattc tagagctcga gctagcggcc gcatgcatcg atatgactct cttaacatct 180 

atgtcgggtg cggagaaaga ggtaatgaaa tggccicttaa ggtagccaaa aagatctcag 240 
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